Distinct roles for RB loss on cell cycle control, cisplatin response, and immortalization in Schwann cells.
Schwann cells play a critical role in peripheral nerve function. Regulated proliferation of Schwann cells is an important facet of the response to nerve injury; however, aberrant proliferation can give rise to Schwann cell tumors such as malignant peripheral nerve sheath tumors (MPNST). These tumors exhibit a range of genetic lesions that include loss of the retinoblastoma tumor suppressor (RB) pathway. RB plays a critical role in the regulation of cellular proliferation and its loss is a common event in human cancers. Here, the specific action of RB loss on Schwann cell proliferation and response to therapeutic intervention was explored. In primary mouse Schwann cells, conditional RB loss led to increased levels of critical cell cycle regulatory gene products, yet provided only a modest influence on proliferation. However, RB-deficient Schwann cells efficiently bypassed the cell cycle inhibitory response to the chemotherapeutic agent cisplatin, which is used in the treatment of MPNST and other glial tumors. Surprisingly, RB loss did not facilitate Schwann cell immortalization; and RB-deficient cells actually were less prone to immortalization than cells containing RB. Furthermore, RB-deficient cells that ultimately re-entered the cell cycle had lost both Schwann cell morphology and markers. Since, RB loss is likely a late event in Schwann cell tumor progression, the action of acute RB loss in immortalized Schwann cells was investigated. In this context, loss of RB had a profound effect on expression of target genes and the response to cisplatin. Thus, the loss of RB in both primary and immortal Schwann cells disrupted the response to anti-mitogenic signals and has implications for therapeutic intervention.